That wheezy asthmatic children are unable to aerate their lungs as effectively as normal children has long been recognized, and it is generally believed that the severity of the 'asthma' is closely related to disturbance of the bellows function of the lungs. We have found subjective questioning and clinical examinations to be inadequate and often misleading for the assessment of asthmatic children. Consequently simple pulmonary function studies have been made as a routine on children attending an asthma clinic to provide a quantitative measure of disability, and to study more precisely the natural history of the various disease processes that give rise to asthma and difficulty in breathing. Such measurements are also useful in assessing quantitatively various forms of therapy, and help in differentiating reversible from irreversible lung changes.
Stewart (1922) , Wilson and Edwards (1921) , Moore and Gibson-Williams (1951) and others have shown that the pulmonary function of normal children varies with age and anthropometric build. However, the normal values of pulmonary function are dependent not only on the population studied but on the method of assessment and the apparatus used. At present it seems necessary for each group of workers to establish their own normal values (Wright, 1946) . Therefore in this paper we report the results of pulmonary function studies and anthropometric measurements of 175 normal schoolboys between the ages of 8 and 14 years. We made this study in 1949 to provide the range of values that occur in normal schoolboys and to enable us to predict normal values for children of known age and stature.
Selection of Normal Children
The school from which the children were drawn was a state school in the Stoke-on-Trent area. The majority of the fathers were employed in the pottery and coal-mining industries. A Vital Capacity (V.C.). This is the maximum volume of air that can be expelled after a full inspiration. In this report the V.C. is taken as the mean of four readings as recommended by Gilson and Hugh-Jones (1949) and expressed in millilitres.
Vital Spirogram (V.S.) . This is the tracing of the vital capacity, or full expiration, followed by full inspiration (Kennedy, 1953a) . The expiratory phase is termed the expiratory vital spirogram (E.V.S.) and the inspiratory phase the inspiratory vital spirogram (I.V.S.).
The Expiratory Flow Rate (E.F.R.40). This is half the expiratory flow rate during the first 0 75 second of the E.V.S. and is measured by means of a transparent protractor (Kennedy, 1953b Table 1 .
The vital capacity values rise fairly uniformly by between 75 ml. and 247 ml. with each extra year of life up to 13 years of age. Between 13 and 14 the vital capacity increases by more than 500 ml. as shown graphically in Fig. 2 (Fig. 4) . If on the nomogram, the age and height of a subject be joined by a ruler, the predicted E. 
Discussion
The results of the various spirometric measures on the 175 normal school children presented in this paper were all obtained in a school room temporarily be explained on the basis of three variables, namely, the physical characteristics of the children studied, the method and the procedure employed in obtaining the results. Fig. 5 shows the standing height and age of the boys studied by us and of boys studied by previous workers with comparable data, whilst Fig. 6 gives the vital capacity plotted against age. If Figs. 5 and 6 be compared, it will be seen that the highest vital capacities at the different ages were reported by those workers (Robinson, 1938; Moore and Gibson-Williams, 1951 ) who studied taller boys than the other workers. The heights of the boys of different ages reported by us appear comparable Robinson (1938 Fig.   6 show that the vital capacity, like the height, increases more during the years of puberty. Morse, Schlutz and Cassels (1952) , studied normal boys aged 11-17 years, and found that the vital capacity occupies roughly 80% of the total lung volume; this finding also holds true for normal young adults (Kaltreider, Fray and Hyde, 1938; Robinson, 1938 McDermott and McKerrow (1956) have; the E.F.R.40 to be largely independent bot] sistance at the mouth-piece orifice and of tU cooperation Drovided a full insniration is t would be Prediction Formulae. (Moore a, and the and Gibson-Williams, 1951; Ferris, et al., 1952) , with this we' have followed the practice of others in using wer values. height as our main index for the prediction of a effect of the different spirometric measures. Hutchinson (. and they (1846) and M.V.V.s (Ferris et al., 1952; Ferris and Smith, 1953 Robinson (1938) , they found that values decreased with age to about the same degree in both sexes. However, in adult life females have a lower vital capacity and a lower maximum ventilatory capacity than men of similar height and surface area (Baldwin et al., 1948 Bernstein and Kazantzis (1954) and Shephard (1955) on two counts. First, in patients with ventilatory insufficiency it will nearly always be found that expiration is the limiting factor to hyperventilation. Second, to obtain satisfactory inspiratory curves (I.V.S.) the patient must always give of his best, whereas satisfactory expiratory curves (E.V.S.) are largely independent of the patient's cooperation, providing a maximal inspiration has been taken first.
For these reasons we employ the E.F.R.40 test as our measure of maximum ventilatory capacity. We propose to retain the term E.F.R.40 (expiratory flow rate at theoretical breathing rate of 40 breaths per minute), because it describes the test and because the values are expressed in litres per minute which is the correct index for assessing ventilatory reserve.
Although the lungs must be capable of effective diffusion and be supplied with an adequate pulmonary blood flow to function properly under varying conditions and stresses, it has become more apparent during recent years that many respiratory diseases are disabling because they diminish the effective ventilatory capacity of the lungs. This argument applies particularly to such diseases as acute and chronic bronchitis (Westlake, 1955) , acute and chronic asthma (Beale, Fowler and Comroe, 1952; Kennedy and Thursby-Pelham, 1956 ), localized cysts and generalized emphysema (Baldwin, Harden, Green, Cournand and Richards, 1950; Gaensler, 1951) and also patients with generalized lung fibrosis (Gilson et al., 1955 The intercorrelation of the various anthropometric and spirometric findings are discussed and regression equations for the prediction of normal values of the spirometric measures on the basis of standing height and age are given.
It is considered that the maximum ventilatory capacity of children and adolescents is best obtained by means of the E.F.R.40 test, and a simple nomogram is given to facilitate the prediction of normal values.
The expiratory vital spirogram which is obtained during the course of the E.F.R.40 test is of considerable clinical value in the assessment of individual patients.
